The evolution of punishment toward norm-violators has been discussed for understanding a large-scale human cooperation. Recent studies showed that the presence of cues of surveillance makes people concern about their reputation and increase altruistic behavior. Recent study also suggests that explicit cues of observation affect punitive behavior. We examined whether both explicit (being observed by an experimenter) and implicit cues (drawing of stylized eyes) of observation enhance third-party punishment. The results of the experiments with Japanese participants showed that both type of cues of observation increased third-party punishment only among those who did not feel anger toward an unfair allocator. In contrast, the cues suppressed the punishment when participant felt stronger anger toward an allocator. Our study suggests that we humans are endowed with the psychological system inducing third-party punishment in response to cues of being observed while its function may be moderated by cultural factors.
Introduction
Punishment toward norm-violators has been considered to be a key for sustaining a large-scale cooperation. It has been well known that people incur costs of punishing norm-violators even though they themselves did not suffer from norm violation. Such punitive behavior is called third-party punishment (Fehr & Fischbacher, 2004) .
However, how did costly punishment itself evolve? If punishers receive more personal benefits for their punitive behavior from other group members, punishers will evolve through a process of natural selection. Indirect reciprocity model suggested that costly altruistic behavior becomes beneficial, if people selectively give resources to those who have a good reputation (Nowak & Sigmund, 1998) .
Many empirical studies demonstrated that people had a psychological mechanism to be sensitive to the cues of reputation. In a series of these studies, Haley and Fessler (2005) first showed that even subtle cues of surveillance, such as drawing of stylized eyes enhanced altruistic behavior (see also, Nettle, et al., 2013) . Previous studies also found that people gave punishers a good reputation as a trustworthy person more than non-punishers (Barclay, 2006; Horita, 2010) . If punishment toward a norm-violator results in acquiring a good reputation, people will be more likely to engage in punishment when cues of observation are presented. Kurzban, DeScioli, and O'Brien (2007) found that participants were willing to engage more greatly in third-party punishment when their behavior would be explicitly known to other participants or an experimenter. This suggested that costly punishment would also be promoted by concern for acquiring a good reputation.
The purpose of this study is to investigate the effects of observation on promoting costly punishment. Studies that have investigated whether the cues of observation affect third-party punishment are still not enough and only the role of explicit cues of observation was investigated so far. In this study, we examined effects of both explicit and implicit cues on costly punishment in the third-party punishment game.
Methods

Participants
Sixty-six undergraduate students (22 males and 44 females; mean age = 19.5 ± 1.2) participated at Sophia University, Japan. Monetary rewards were emphasized for their participation.
Third-party punishment game
Participants played the one-shot third-party punishment game. There were 3 roles in the game; an allocator, a recipient, and a third-party (In the instruction, these roles were called as X, Y, and Z, respectively). First, an allocator decides how to divide 1,000 yen (about US $10) between him/herself and a recipient by choosing one of two options: a fair (500 yen to the allocator, 500 yen to the recipient) or an unfair option (900 yen to the allocator, 100 yen to the recipient). The recipient receives the amount of money allocated by the allocator. After the allocation, a thirdparty is informed of the option the allocator has chosen. The third-party receives 500 yen from the experimenter and is given an opportunity to reduce the allocator's payoff by paying a cost from his/her amount of money. The thirdparty can spend a maximum of 300 yen in a unit of one yen. Tripled amount of money that the third-party has paid is reduced from the allocator's payoff.
All participants were assigned to the role of a thirdparty, and were informed that an allocator chose the unfair option. Participants then decided how much money they spent to reduce the allocator's payoff.
Conditions
The type of cues of observation was manipulated as a between-participant factor: the Control (n = 22), the Eye (n = 23), and the Experimenter condition (n = 21). Participants were assigned to one of the three conditions randomly.
Procedures
When participants arrived in the laboratory, they received an ID number from a receptionist. Participants were informed that each participant would be placed in a separate room. Upon entering the room, participants received 200 yen as a show-up fee. Participants received printed instructions of the third-party punishment game. It was emphasized that all the participants were never faced other participants during and after the experiment. After reading the instructions, participants were asked to fill out a few questions to confirm whether they understood the instructions. After all participants completed the questions correctly, they were told that the rest of all the instructions would be displayed on a computer screen.
In the room, there was a laptop computer on the desk. During the experiment, abstract drawing was displayed in the Control and Experimenter conditions and a drawing of stylized eyes was displayed in the Eyes condition. These drawings were the background of experimental program (see, Figure 1 ).
In the Control and Eyes conditions, participants were left alone in the room. Participants in these conditions were explained that their decisions were delivered to an assistant, who never saw them, via computer for calculating an amount of rewards. Thus, in both conditions, anonymity of participants was assured. In the Experimenter condition, an experimenter was staying in the room during the experiment. The experimenter sat diagonally to the front of participants with another laptop computer connected to the participant's computer with a cable. Participants were explained that their decision whether to punish an allocator would be displayed on the experimenter's computer screen for calculating an amount of rewards.
After the participants read printed instructions, the computer program instr ucted that participants were assigned to the role of the third-par ty. Subsequent instructions followed that the other participants who were assigned to the role of the allocator would decide how to split 1,000 yen at first, and then the allocator's decision would be displayed on the third-parties' computer screen. After a few minutes, they were informed that the allocator chose an unfair option. Participants were then asked to input the amount of money they wanted to pay to reduce the allocator's reward.
After par ticipants completed their decision, the drawing on the computer screen disappeared. Then, they were asked to fill out a post-experimental questionnaire. After participants finished filling out it, they were paid the amount according to their decision and additional 200 yen as a show-up fee. The experiment took about an hour. Participants were debriefed after all experimental sessions finished.
Results
We excluded one participant whose nationality is China from the following analysis in order to control the effect of participants' nationality.
Punishment
The mean amount of money spent on punishment was 73.8 yen (SD = 102.0) in the Control condition, 73.9 yen (SD = 104.3) in the Eye condition, and 70.0 yen (SD = 99.5) in the Experimenter condition, respectively. There were no significant differences across three conditions (A oneway ANOVA; F(2, 62) = 0.01, p = .99). The proportion of participants who spent money to punish the unfair allocator also did not differ across three conditions (38.1 % in the Control condition, 43.5 % in the Eye condition, and 38.1 % in the Experimenter condition, respectively; χ 2 (2) = 0.18, p = .91).
The relationship between punishment and anger toward the allocator Participants were asked how much anger they felt toward the allocator in the post-experimental questionnaire (1 = not at all, 7 = very strongly). Mean ratings of anger did not differ between the three conditions (F(2, 62) = 0.97, p = .39), that is, the unfair allocator induced the same degree of emotional responses in all the conditions. However, the feeling of anger toward the unfair allocator was significantly correlated with the level of punishment only in the Control condition (ρ = .53, n= 21, p = .01), but not in the Eye ( ρ = .00, n = 23, p = .99) and the Experimenter conditions (ρ = -.25, n = 21, p = .28). This suggests that feeling of anger induced punishment only when participants were in anonymous settings and those who felt strong anger would not be always willing to punish the unfair allocator when implicit or explicit cues We divided participants into two groups by the mean level of anger (M = 3.57) and compared the amount of money spent for punishment. Figure 2 shows the means amount of punishment by conditions and the level of participants' felt anger, respectively. A two-way ANOVA revealed that the interaction effect of conditions and the level of anger was significant (F(2, 59) = 4.74, p = .01) and both the main effect of conditions (F(2, 59) = 0.06, p = .94) and the main effect of the level of anger (F(1, 59) = 0.00, p = .96) were not significant.
We conducted planned comparisons to test two types of observation effects; the Control vs. the Eye and the Experimenter (the effect of observation) and the Eye vs. the Experimenter (implicit vs. explicit). We revealed that participants who felt stronger anger spent more money for punishment in the Control condition than those in the Eye and the Experimenter conditions (t(29) = 2.29, p = .03). In contrast, among participants who felt lower anger, the amount of punishment in the Control condition were lower than those in the Eye and the Experimenter conditions (t(28.1) = 2.47, p = .02). These results suggest that highanger participants punished less than when there was no observation, but low-anger participants punished more than when the observation was absent. Second, we tested the effect of types of cues on punishment. Among both types of participants, there was no significant difference between the Eye and the Experimenter conditions (highanger par ticipants, t(29) = 0.74, p = .46; low-anger participants, t(20.9) = 0.23, p = .82).
Discussion
We found that there was no difference in both the amount and frequency of punishment across the three conditions. These experimental results seem to contradict that of Kurzban et al. (2007) that found an explicit cue of being observed increased the amount of third-party punishment. However, we found that both explicit and implicit cues of being observed enhanced the amount of punishment among those who felt less anger toward an unfair allocator. In contrast, cues of being observed suppressed punishment among those who felt strong anger.
One possible explanation for these findings may be attributed to a cultural difference in evaluation about punishment. Horita (2010) indicated that punishers acquired not only positive but also negative reputations. That is, punishers were not rewarded by others, while they were perceived as a trustworthy person. Punishment can also be perceived as aggressive behavior. Our participants who felt anger may have suppressed punishment when they faced the cues of observation in order not to spread their negative reputation as a hot-tempered person. On the other hand, those who did not feel anger toward an unfair allocator may have been influenced by the cues of observation to maintain their positive reputations because punishment was not a mean of negative emotion expression for them. As a consequence, the finding of Kurzban et al. (2007) could have been replicated only among our participants who felt less anger. Our findings suggest that there is the cultural difference in whether people evaluate punishment as being normative or aggressive and it may also play an important role.
Concerning the cooperation, evidence of the effects of cues of surveillance is rather mixed. Some studies reported that drawing of stylized eyes did not enhance cooperative behavior (Fehr & Schneider, 2009; Tane & Takezawa, 2011) . Recent study also reported that longer exposure of cues did not have an effect to increase the level of altruistic behavior (Sparks & Barclay, 2013 ), so we should consider some effect of experimental settings. We showed that even explicit cues of observation did not have a direct effect on promoting punishment in contrast to previous study. Including the role of emotion or cultural backgrounds, exploring the conditions suppressing or enhancing the effects of cues of surveillance on cooperation and punishment is necessary to understand the evolution of cooperation. 
